This study was aimed at an evaluation of the potential inheritance of electroporation effects on Lactobacillus fermentum BT 8219 through to three subsequent subcultures, based on their growth, isoflavone bioconversion activities, and probiotic properties, in biotin-supplemented soymilk. Electroporation was seen to cause cell death immediately after treatment, followed by higher growth than the control during fermentation in biotin-soymilk (P<0.05). This was associated with enhanced intracellular and extracellular β-glucosidase specific activity, leading to increased bioconversion of isoflavone glucosides to aglycones (P<0.05). The growing characteristics, enzyme, and isoflavone bioconversion activities of the first, second, and third subcultures of treated cells in biotin-soymilk were similar to the control (P>0.05). Electroporation affected the probiotic properties of parent L. fermentum BT 8219, by reducing its tolerance towards acid (pH 2) and bile, lowering its inhibitory activities against selected pathogens, and reducing its ability for adhesion, when compared with the control (P<0.05). The first, second, and third subcultures of the treated cells showed comparable traits with that of the control (P>0.05), with the exception of their bile tolerance ability, which was inherited to the treated cells of the first and second subcultures (P<0.05). Our results suggest that electroporation could be used to increase the bioactivity of biotin-soymilk via fermentation with probiotic L. fermentum BT 8219, with a view towards the development of functional foods.
It has been suggested that a high consumption of soy products contributes to a lowering of occurrences of chronic diseases such as atherosclerosis, cancer, osteoporosis, and even menopausal disorders [6] . The health benefits of soy-based foods are attributable to the numerous functional ingredients in soy, especially isoflavones. Isoflavones are plant-derived phytoestrogens with a structural homology similar to human estrogens. The isoflavones in soy contain, for the most part, glucosides (malonyl, acetyl, and underivatized glucosides), with a small percentage of bioactive aglycones [52] . The chemical structures of the isoflavones and their metabolites influence the extent of absorption, with the aglycones form being more readily absorbed and bioavailable than highly polar conjugated glucosides [25] . It has been found that the β-glucosidases possessing intestinal microbiota, such as lactobacilli, are involved with the hydrolysis of glucose moiety from glucoseconjugated isoflavones, producing aglycone configurations that are more bioavailable and biologically active [44] . The fermentation of soymilk with β-glucosidases-possessing lactobacilli has been reported to contain higher amounts of aglycones than glucosides conjugates of isoflavones [12] .
Other than the enhancement of aglycones content, the growth of lactobacilli in soymilk further promotes the value of the product by releasing organic acids and vitamins, which are beneficial to health, during fermentation [11] . We have previously demonstrated that the supplementation of vitamin B, particularly biotin, significantly promotes the growth characteristics and β-glucosidase enzyme activity of lactobacilli in soymilk, which subsequently enhances the bioconversion of isoflavone glucosides to aglycones during the fermentation of soymilk [11, 12] . Biotin is an essential micronutrient, required by various lactic acid bacteria for normal cellular function, growth, and development [54] . It is the required cofactor of acetyl-CoA carboxylase, which catalyzes the first committed step of fatty acid biosynthesis, thereby constituting the building blocks of cellular membrane phospholipid [8] .
Electroporation has been shown to induce membrane permeability by local instabilities caused in the membrane of the microorganisms that form by electrochemical compression and electric field-induced tension, leading to the formation of pores in the membrane [53] . Upon the removal of treatment, the recovery of the membrane proceeds and the process involves the resealing of pores, lasting several minutes [28] . The transient pores forming across the bilayer allow the delivery of drugs and genes into living cells [25] and also assists the enhanced excretion of intracellular proteins through microorganisms [30, 45] . We have previously demonstrated that electroporation significantly enhances cell growth, as well as the β-glucosidase enzyme and isoflavones bioconversion activities of lactobacilli in biotin-soymilk, mainly via the alteration of the cellular membrane [13] . The electroporated L. fermentum BT 8219 (at field strength of 7.5 kV/cm for 3.5 ms) possessed a significantly higher β-glucosidase specific activity amongst the strains of lactobacilli investigated, which thus led to the highest accumulation of isoflavone aglycones in biotin-soymilk upon fermentation. However, the potential inheritance of such effects in subsequent subcultures of cells remains unknown.
The exposure of cells to electroporation could alter the membrane surface and consequently induce changes in the physicochemical properties of bacteria cells [13, 41] . As a consequence of such a modification, and despite it being a promising member of probiotics, the probiotic properties of lactobacilli that are closely related to cell wall integrity and the structure of the bacterial surface may be affected [18] . Probiotics have been defined by the FAO/WHO as live microorganisms that can confer health benefits to the host when administered in adequate amounts. Many criteria have to be fulfilled in order for a categorization as a probiotic to be granted, such as a lack of pathogenicity, tolerance of gastrointestinal conditions (acid and bile), an ability to adhere to the gastrointestinal mucosa, and the competitive exclusion of pathogens [7, 29, 35, 43] . To date, no study has been performed on the evaluation of probiotic properties on electroporated lactobacilli and the potential of such a treatment on the effect of the probiotic properties of subsequent subcultures. These unknowns should clearly be elucidated.
Thus, this study was aimed at an investigation of the effects of electroporation on the growth of L. fermentum BT 8219 and its isoflavones bioconversion ability, in addition to the potential of the effects of the treatment being inherited by subsequent subcultures of cells during fermentation in biotin-supplemented soymilk. Furthermore, the effects of electroporation on the probiotic properties of L. fermentum BT 8219 were also evaluated.
MATERIALS AND METHODS

Bacterial Cultures
Lactobacillus fermentum BT 8219 and the indicator organisms for the antimicrobial activity assay (Escherichia coli BT 0231, Staphylococcus aureus BT 1489, Salmonella Typhimurium BT 2022 and Klebsiella pneumonia BT 1119) were obtained from the Culture Collection Center of the School of Industrial Technology, Universiti Sains Malaysia (Penang, Malaysia). Stock cultures of the bacteria were stored at -20 o C in 40% (v/v) sterile glycerol. The L. fermentum BT 8219 and the pathogens were activated in sterile MRS broth and tryptic soy broth (HiMedia, Mumbai, India) for three-times consecutively prior to experimental use.
Preparation of Biotin-Supplemented Soymilk
The biotin-supplemented soymilk was prepared using methods previously described [11] . Briefly, whole soybeans were soaked overnight in distilled water. After decanting the water, the soaked soybeans were then blended with distilled water at a ratio of 1:6 (w/v). Soymilk was obtained upon filtering the resultant slurry from the soy residue (okara). The soymilk was pasteurized at 63 The intracellular β-glucosidase activity of L. fermentum BT 8219 was assayed using a methodology previously described [12] . The crude enzyme extract from bacterial cells was extracted in a cold sodium citrate buffer (50 mmol/l, pH 5.5) by sonication in an icebath for 30 min. The cellular extract released from the cell suspension upon sonication was used for analysis as crude enzyme extract, which was to react with p-nitrophenyl-β-D-glucopyranoside (pNPG) during incubation at 37 o C for 30 min. The amount of pnitrophenol released in the supernatant was measured at 420 nm to determine the intracellular β-glucosidase activity. One unit of enzyme activity is defined as the amount of enzyme that released one µmol of p-nitrophenol from pNPG per milliliter per minute under assay conditions. The protein concentration of the crude enzyme extract was determined using the Bradford [4] method using bovine serum albumin as the standard (Sigma-Aldrich, St. Louis, MD, USA). Specific activity was expressed as milli-units (mU) of β-glucosidase activity per milligram of protein.
The extracellular β-glucosidase activity of lactobacilli was determined according to the method of Yeo and Liong [55] by measuring the rate of hydrolysis of pNPG. The amount of p-nitrophenol released was determined by the method afore-described in relation to intracellular β-glucosidase activity.
Evaluation of Bioconversion of Isoflavones in Soymilk
The isoflavones from fermented soymilk were extracted and analyzed according to the method of Ewe et al. [12] . Concentrations of isoflavones were determined using high-performance liquid chromatography (HPLC). The HPLC system was equipped with a UV-2077 Plus, 4-λ Intelligent UV/Vis Detector (Jasco, Tokyo, Japan) that was set at 259 nm. Samples were eluted at a flow rate of 1 ml/min via an Inertsil ODS-3 column with the specifications 150 × 4.6 mm, 5 µm, (GL Sciences, Tokyo, Japan) that was maintained at 40 . Gradient elution was used to isolate the isoflavones and the eluent composition was set as illustrated in Table 1 . HPLCgrade glucosides and aglycones were used as standards.
Probiotic Properties Evaluation
Acid tolerance. Acid tolerance of L. fermentum BT 8219 was studied according to the method described by Teh et al. [47] . Briefly, L. fermentum BT 8219 [10% (v/v)] was inoculated into pepsin-supplemented MRS broths that were adjusted to pH 2.0 and 3.0 with HCl and were incubated at 37 o C for 3 h. Viability of the cells in the MRS broths was sampled every 30 min for 3 h via the pour plate method using MRS agar. The plates were incubated at 37 o C for 48-72 h. Acid tolerance was determined by comparing the final plate count after 3 h with the initial plate count at 0 h. Bile tolerance. Three types of bile (viz., oxgall, cholic acid, and taurocholic acid; Sigma-Aldrich, St. Louis, USA) were used to study bile tolerance of L. fermentum BT 8219. Bile tolerance was performed according to the method as described by Teh et al. [47] .
MRS broth containing 0.3% (w/v) of oxgall, cholic acid, or taurocholic acid was inoculated with lactobacilli and incubated at 37 o C. The control consisted of MRS broth without bile salt. Bacterial growth was measured at hourly intervals for 7 h with a spectrophotometer (Shimadzu, Kyoto, Japan) at 620 nm. The absorbance values obtained were plotted against incubation time and the bile tolerance of lactobacilli was the time required for the absorbance value to increase by 0.3 units.
Antimicrobial Activity Assay
The antimicrobial activities of L. fermentum BT 8219 on test pathogens such as E. coli, S. aureus, S. Typhi, and K. pneumonia were evaluated by disc diffusion assay [2] . The activated test pathogens were adjusted to a turbidity of 0.3 (OD 600 nm ) using sterile peptone water before seeding on tryptone soya agar (HiMedia, Mumbai, India). After that, sterile filter paper discs (5 mm) containing 20 µl of L. fermentum BT 8219 cultures were placed on the surface of the agar media. The plates were incubated at 37 o C for 24 h and the diameter of the zones of inhibition (mm) was measured.
In Vitro Adhesion to Mucin
The adhesion ability of L. fermentum BT 8219 to mucin was examined by the method of Azcarate-Peril et al. [1] . Briefly, the partially purified type III porcine gastric mucin (100 µl of 10 mg/ml; Sigma-Aldrich) was immobilized in 96-well microtiter plates by incubating at 4 o C for 24 h. Excessive mucin was removed by pipetting and wells were washed twice with 200 µl of PBS.
One hundred microliters of L. fermentum BT 8219 cultures was added to each well and the plates were incubated for 3 h at 37 o C. Subsequently, each well was washed 7 times with 200 µl of PBS to remove any unbound bacteria. Two hundred microliters of a 0.05% (v/v) Triton-X-100 solution was then added to each well to treat and desorb the bound bacteria. One hundred microliters of the suspension of each well was removed and 10-fold serial dilutions were made using peptone water diluents (Merck, Darmstadt, Germany) before plating onto MRS agar. The plates were incubated at 37 o C for 48-72 h.
Statistical Analyses
Data were evaluated using SPSS Inc. software (version 11.5) (SPSS Inc., Chicago, USA). All data are presented as the mean from three separate runs (n = 3). An independent T-test was used to determine the significant difference between means, with a significance level of α = 0.05. 
RESULTS AND DISCUSSION
Growth of L. fermentum BT 8219 in Biotin-Supplemented Soymilk Electroporation is used to mediate local instabilities in the membranes of microorganisms via the application of a high intensity, short duration, external electric field, leading to the creation of pores in the membrane [40] . Such an alteration of the cell membrane's integrity induces lethal and sublethal effects on cells, depending on the damage threshold of the cells [36] . This was well illustrated in our present results (Fig. 1A) , where some electroporated parent cells showed a loss of viability immediately upon treatment (7.1% lower in viable counts than the control; P<0.05). The electroporated cells were then able to resume growth and multiply in biotin-soymilk within the first 8 h, and subsequently exhibited higher (P<0.05) growth (up to 8.9% higher) than the control thereafter. It is speculated that this effect may be due to the release of intracellular growth-promoting factors such as vitamins, nucleotides, amino acids, and enzymes from the membrane-integrated cells that work to stimulate the growth of both cellularly intact and membrane-compromised cells [17] . In addition, formation of pores on the membranes of electroporated cells may also facilitate nutrient internalization and the excretion of wastes from the cells [49] . Our previous study demonstrated that electroporation induced membrane permeability, mainly due to modifications of membrane constituents such as lipids and surface proteins, led to the formation of hydrophilic pores [13] . The electropermeabilization process is reversible whenever the pores formed upon treatment expand below a critical radius. Membrane recovery is a slow and stochastic process, in which the resealing period differs with the severity of membrane damage [16] . Considering the reversibility of the treatment and the restoration of membranes, the growth traits of the affected cells for subsequent subcultures in biotin-soymilk were investigated. Results from this study illustrate that electroporated cells maintain comparable growth for the first, second, and third subcultures (P>0.05) with the control in biotin-soymilk (Fig. 1B, 1C, and 1D ). This suggests that the treated cells heal from the membrane injury during the propagation process. Such findings are consistent with the concept that pores created via electroporation are able to reseal within minutes to hours and return to their original impermeable state [48, 49] . The spontaneous resealing process that proceeds following expansion enables the majority of the affected cells to resume their normal physiological activities [38] .
Intracellular and Extracellular β-Glucosidase Specific Activity L. fermentum BT 8219 has been shown to possess intracellular and extracellular β-glucosidase activities, which account for the cleavage of the β-1,6-glycosidic linkage to release bioactive aglycones during the fermentation of soymilk [12] . However, effective bioconversion of isoflavones by L. fermentum BT 8219 in soymilk is often restricted by the diffusion of substrates/enzymes across the cellular membrane. Electroporation is routinely used to facilitate the influx of desired molecules and excretion of intracellular proteins across the cellular membranes via the formation of temporary pores [19, 34] . In the present study, electroporation significantly affected the intracellular and extracellular β-glucosidase specific activities of parent L. fermentum BT 8219. The intracellular and extracellular specific enzyme activities of electroporated parent cells were 16.3-56.5% ( Fig. 2A) and 58.5-135.4% (Fig. 3A) higher (P<0.05) than the control, respectively. This correlated well with the higher growth of parent cells than that of the control. Furthermore, electro-induced permeabilization has been reported to enhance delivery of large, membrane impermeant molecules, such as dimeric proteins as large as 250 kDa, with higher specific activities than mechanical disintegration [19, 45] . Thus, a higher synthesis of the intracellular β-glucosidase enzyme may be triggered by the elevated influx of substrate isoflavone glucosides intracellularly as a result of permeabilized membranes.
Likewise, the enhanced released of enzyme β-glucosidase to the extracellular medium may also be attributable to membrane pores induced by electroporation.
The present data revealed that electroporated cells of the first, second, and third subcultures had similar (P>0.05) intracellular (Fig. 2B, 2C , and 2D) and extracellular (Fig. 3B, 3C , and 3D) specific activities with that of the control, respectively. This may be due to the resealing of transient pores upon the termination of treatment. The pores on the plasma membrane could have been completely resealed during propagation of treated parent cells. The restoration of cellular membrane structures may have led the affected cells to regain their regular growth trait [40] , which thus exhibited comparable enzyme activities with the control.
Changes in Concentrations of Isoflavone Glucosides and Aglycones in Biotin-Supplemented Soymilk During Fermentation
Concentrations of isoflavone glucosides (β-and malonylderivatives of daidzin, glycitin, and genistin) were gradually decreased, accompanied by an accumulation of isoflavone 
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aglycones (daidzein, glycitein, and genistein) during fermentation by L. fermentum BT 8219 in biotinsupplemented soymilk for 24 h (Fig. 4) . The reduced concentrations of isoflavone glucosides in biotin-soymilk were more significant upon fermentation by electroporated parent cells (reduced 49.8-115%; P<0.05) than the control (reduced 42.0-98.6%) (Fig. 4Ai , Aii, and Aiii). Concomitantly, higher increases (62.2-325.6%; P<0.05) in concentrations of isoflavone aglycones in biotin-soymilk were observed upon fermentation by electroporated parent cells, than the control (only a 22.9-131.5% increase). The enhanced bioconversion of isoflavones glucosides to aglycones by the electroporated parent cells was in tandem with the increased intracellular and extracellular β-glucosidase specific activities during their growth in soymilk. In addition, permeabilized membranes induced by electroporation have also been suggested to expose the active sites of membrane-bound enzymes to substrates [31] , leading to enhanced bioconversion of isoflavones.
The changes in concentrations of isoflavones in biotinsoymilk during fermentation by treated cells of the first, second, and third subcultures were comparable (P>0.05) to that of the control (Fig. 4B, 4C, and 4D ). Such findings corresponded well with the growth and enzyme activities in biotin-soymilk, indicating the occurrence of comparable growth traits of the treated cells with that of the untreated cells. Results from our previous study illustrated that electroporation could enhance membrane permeabilization as a consequence of lipid peroxidation, followed by a resealing of membranes upon the removal of treatment, in which subsequent higher cell growth was achieved upon fermentation [13] . Another study has also reported that such oxidative injury occurs only when membrane permeabilization is reversible and cell survivability is maintained [3] . This indicates that the return to normal growth traits in the treated cells of subsequent subcultures may be due to the ability of oxidized membranes to reseal completely during the propagation of treated parent cells.
Analyses of Probiotic Properties
Acid tolerance. In order for L. fermentum BT 8219 to be used as a probiotic, it has to survive in the gastrointestinal tract by possessing a high tolerance towards acid [27] . L. fermentum BT 8219 exhibited tolerance to low pH conditions (pH 2 and 3), where the viability of untreated and electroporated parent cells was above 10
6 CFU/ml after 3 h of incubation (Fig. 5A) . Electroporation did not affect the acid tolerance of L. fermentum BT 8219 at pH 3, where both treated and control parent cells were highly tolerant. Nonetheless, the electroporated parent cells possessed a 0.8-2.6% (P<0.05) lower resistance to acid at pH 2 compared with that of the control. It has been reported that the regulation of the cytoplasmic pH of microorganisms depends largely on a membrane-bound enzyme (ATPase), which is responsible for translocating H + ions across membranes [21] . Results from our previous study [13] have shown that electroporation increases membrane rigidity of the lipid-protein interface, as a result of the conformational unfolding of proteins residing on the surface of the cell membrane, induced by electrochemical compression and electric field-induced tension. This may subsequently alter the protein structure of ATPase. Thus, exposure of the membrane-injured electroporated parent cells to a low pH 2 could cause further membrane damage owing to the unexpected high proton motive force, leading to the loss of viability under conditions of severe acidification [47] . However, the control and electroporated cells of the first, second, and third subcultures (Fig. 5B,  5C , and 5D) exhibited similar (P>0.05) acid resistance characteristics to the control, suggesting that the transient nature of electroporation had faded upon cell recovery. Bile tolerance. Bile tolerance is a crucial probiotic property, which must be possessed by L. fermentum BT 8219 in order to facilitate its survival and colonization in the small intestine [42] . L. fermentum BT 8219 was more sensitive towards cholic acid (deconjugated bile) than to the other bile acids studied (Fig. 6) . It has been found that deconjugated bile acids have a greater tendency to damage the cell membrane owing to their hydrophobic nature and thus have higher inhibitory effects against bacterial cells when compared with their conjugated counterparts [56] . The cells exhibited a similar tolerance ability towards conjugated taurocholic acid and oxgall, attributable to the higher proportion of conjugated bile acids in oxgall [10] .
This present study revealed that the bile tolerance of electroporated parent cells towards oxgall, cholic acid, and taurocholic acid was 15.4%, 36.8%, and 19.3% lower (P<0.05) than the control, respectively (Fig. 6A) . Bile acids have been considered as one of the deleterious stress compounds that inhibit the growth of intestinal bacteria by their membrane-damaging effects. Studies have demonstrated that the higher tolerance of Lactobacillus towards bile is attributable to the high content of polysaturated (C18:2) and saturated (C16:0) fatty acids that contribute to the stability of lipid membranes [27, 34] . Nevertheless, our previous study illustrated that electroporation causes lipid peroxidation, which arises from electric-field-mediated free radicals to generate ROS such as superoxide, hydrogen 
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peroxide, and hydroxyl radicals, thus affecting the lipid bilayer. The oxidative injured lipid bilayer then triggers changes in membrane fluidity, in which the acyl chains, polar head, and lipid-protein interface of the phospholipid bilayer are altered [13] . Thus, the non-stable lipid membrane of electroporated parent cells may be accountable for the lower tolerance of the treated cells than that of the control.
Results from the current study illustrated that the effect of electroporation on the bile sensitivity of L. fermentum BT 8219 was inherited by the first and second subcultures of cells (Fig. 6B and 6C ). Electroporated cells of the first subculture showed a lower tolerance towards oxgall and cholic acid (by 17.9% and 26.0%, respectively; P<0.05) when compared with that of the control, whereas the second subculture of cells demonstrated a 22.8% (P<0.05) lower tolerance towards oxgall than that of the control. It has been found that the repair of the electropermeabilized membrane involves energy and the synthesis of lipids [16] , suggesting that although the structural changes in membranes of electroporated cells can be reverted immediately after treatment, the oxidative injured lipid bilayer needs a longer time for recovery. Thus, this explains why the sensitivity of electroporated L. fermentum BT 8219 towards bile salts persisted through to the first and second subcultures. The electroporated cells of the third subculture exhibited a similar (P>0.05) bile tolerance ability to that of the control (Fig. 6D) , indicating complete repair of the injured membranes' lipid bilayers and subsequent recuperation of bile tolerance.
Antimicrobial Activity
Antimicrobial activity is vital for the successful colonization of L. fermentum BT 8219 in the intestinal mucosa as they provide a barrier effect and defence against pathogens [50] . The inhibitory activities of electroporated parent cells against S. Typhi, E. coli, and K. pneumoniae were 16.7%, 20.0%, and 27.4% lower (P<0.05) than the control, respectively (Fig. 7A) . The antimicrobial mechanisms of action of L. fermentum BT 8219 against the pathogens involved the lowering of the pH, due to the production of lactic acid and other metabolites such as hydrogen peroxide, short-chain fatty acids, and bacteriocins such as nisin, reuterin, and plantaricin [9, 20, 22, 23, 32, 37, 46] . These antimicrobial agents are excreted across the cytoplasmic membrane by protein transporters that align on or across the membranes [15] to inhibit the growth of the pathogens. It has been reported that electroporation-induced pores were able to reseal and return to their original impermeable state via an active process [48, 49] . Although cellular restoration proceeds upon the removal of the treatment, the membrane enzymes may take a long time to recover after being driven into ordinarily improbable conformational states [51] . Thus, the lower inhibitory activities of treated cells, than that of the control, may be an effect of inefficient extracellular bacteriocin secretion due to the impairment caused by electroporation on the transport proteins.
However, the antimicrobial activity of electroporated cells of L. fermentum BT 8219 against pathogens was not inherited by the first, second, and third subcultures studied, where the inhibitory activities of the electroporated cells against pathogens were insignificantly different (P > 0.05) from the control (Fig. 7B, 7C, and 7D) . The impaired proteins of the treated cells may have recovered, and thus effective transport of antimicrobial agents was regained. The cells could then resume ordinary inhibitory activity against the pathogens in the same way as seen in the untreated cells.
Adhesion Ability
Adherence of L. fermentum BT 8219 to intestinal mucosa is vital for colonization of the gut prior to the exertion of its beneficial health effects as a probiotic [14] . Electroporated L. fermentum BT 8219 could adhere to gastric mucin, although the adhesion ability of the parent cells was 17.9% lower (P<0.05) compared with that of the control (Fig. 8A) . Lactobacilli possess the typical Gram-positive cell wall structure made of a thick, multilayered, peptidoglycan 
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sacculus decorated with proteins, teichoic acids, and polysaccharides [5] . These various surface compositions could be involved in the interactions between L. fermentum BT 8219 and intestinal epithelial cells. Thermal fluctuation driven by electroporation has been found to alter the structure of the membrane bilayer via the rearrangement and modification of adhesion-promoting proteins that reside on the cellular surface [51] . Such alterations may then reduce the attachment of treated cells to mucin.
Nevertheless, the adhesion ability of treated cells of the first, second, and third subcultures was insignificantly different (P>0.05) from that of the control (Fig. 8B, 8C , and 8D). This may be due to the injured cells restoring the structure and resuming normal functionality in their membranes by way of a self-repairing mechanism during propagation.
In conclusion, electroporation enhanced the growth of L. fermentum BT 8219 beyond 9 log CFU/ml in biotinsupplemented soymilk after fermentation at 37 o C for 24 h. The treatment also enhanced the intracellular and extracellular β-glucosidase activities of lactobacilli, which increased the bioconversion of glucosides to aglycones in biotin-supplemented soymilk. This may have been due to the temporary electropermeabilization triggered by the electric field that eased the transport of molecules across the membranes. However, such traits were only observed in the treated parent cells and were not exhibited by treated cells of the first, second, and third subcultures. Electroporation demoted the probiotic properties of the parent cells, such as tolerance against pH 2 and bile, antimicrobial activity, and adherence ability. Nevertheless, these probiotic properties were improved in the subsequent subcultures of the treated cells, with the exception of bile tolerance ability. These results reveal that electroporation could be utilized to produce cells with an increased β-glucosidase activity to enhance bioconversion of isoflavones glucosides to aglycones during fermentation, whilst upholding probiotic properties. The reversibility of the effects of the treatment ensures that the treated cells regain their functionality in the following subcultures. The non-inheritance effect of this treatment to the following subcultures enables electroporation to be periodically utilized to activate the cells irrespective of the subcultures. Additionally, this treatment can also be used for purposes where only intracellular extracts are needed. 
